Cell culture. The generation of GPR43-expressing HEK293 cells was described previously (1) and the cells were cultured in DMEM containing 10 µg/mL blasticidin S (Funakoshi), 100 µg/mL hygromycin B (Thermo Fisher Scientific), and 10% FBS. The cells were incubated at 37 °C in an atmosphere of 5% CO 2 . The cells were further cultured under various conditions. For cAMP determination, GPR43-expressing HEK293 cells were plated onto 24-well plates (1 × 10 5 cells/well) and incubated for 24 hr. Each well was then treated with or without doxycycline (10 µg/mL) for 24 hr.
3 24 hr periods (15 cycles for 1 month) of free access to diet followed by 24 hr fasting (3) . Body weight change and food intake were monitored every time, and blood samples were collected on day 7, 14, 21 from tail, and last days. For eucaloric ketogenic diet trial, C57BL/6J and Gpr43 −/− mice were fed ketogenic diets (AIN-76A-Modified, Bio-Serv; SI Appendix, Table. S1) for 6 weeks (4). Body weight change was monitored every week, and blood samples and tissues were collected.
Immunoblotting. GPR43-expressing HEK293 cells were seeded at a density of 1 × 10 5 cells/well in 24-well plates. After 24 hr, the cells were cultured in DMEM containing 10 µg/mL doxycycline and 10% FBS for 24 hr. Cells were then incubated in serum-free DMEM containing doxycycline (10 µg/mL) for 24 hr. The cells were further cultured for 10 min in the presence of acetoacetate of various concentrations, or propionate (1 mM). Cells and murine tissues were then lysed in TNE buffer containing 10 mM Tris-HCl (pH 7.4), 150 mM NaCl, 1 mM EDTA, 1% Nonidet P-40, 50 mM NaF, 2 mM Na 3 VO 4 , 10 µg/mL aprotinin, and 1% Phosphatase inhibitor cocktail (Nacalai Tesque). Proteins in the cell and murine tissue lysate were resolved by SDS gel electrophoresis and blotted onto a nitrocellulose membrane. ERK1/2, its phosphorylated forms, LPL, and β-actin were detected by immunoblotting using antibodies. The primary antibodies were used as follows: rabbit antibodies against ERK1/2 (1:1000; Cell Signaling Technology), phosphorylated ERK1/2 (Thr202/Tyr204) (1:1000; Cell Signaling Technology), goat antibody against LPL (1:1000; R&D Systems), mouse antibody against β-actin (1:5000; Wako). The secondary antibody was a horseradish peroxidaseconjugated donkey anti-rabbit, sheep anti-mouse antibodies (1:10000; GE Healthcare), and rabbit antigoat antibody (1:10000; Thermo Fisher Scientific). Immunoreactive bands were visualized using an enhanced chemiluminescence detection system using ImageQuant LAS 500 (GE Healthcare). Image J (National Institutes of Health) was used to quantify the integrated density of each band.
Ketone bodies measurement.
Fresh plasma (20 µL) and tissues (50 mg) were immediately added with cold acetonitrile (60 µL; plasma and 500 µL; tissues), and then tissue samples were homogenized.
The samples were vortex-mixed for 30 sec, and were centrifuged at 10,000 g for 5 min, and the supernatant was subjected to ketone analysis. The ketone bodies were analyzed using an Acquity UPLC system coupled to a Waters Xevo TQD mass spectrometry (Waters). The ketone bodies were separated on an ACQUITY UPLC BEH C18 column (2.1 × 150 mm, 1.7 µm, Waters) using an acetonitrile gradient in water containing 0.1% formic acid (from 20% to 25% acetonitrile in 3 min).
The flow rate was 0.15 ml/min, and the column temperature was maintained at 25 °C. MS detection was in the negative ionization mode, and the source capillary voltage was set to 3000 V. The desolvation and source temperatures were set at 500 °C and 150 °C, respectively. Individually optimized multiple reaction monitoring (MRM) parameters were determined for target compounds using standards. The following MRM transitions were monitored to quantify the ketone bodies: m/z 103.1→59.1 for β-hydroxybutyrate, m/z 101.1→101.1 for acetoacetate. The absolute levels of ketone bodies were quantified using external standards. SCFAs measurement. SCFAs in cecum and plasma were determined following a modified protocol as previously described (5, 6) . In briefly, plasma and cecal contents were immediately added with 5sulfosalicylic acid, followed by the 1 min vortex-mixing. The samples were centrifuged at 15,000 g for 15 min, and the supernatant was collected. The supernatant was added with 2-ethylbutyric acid (as an internal control), hydrochloric acid, and diethyl ether, followed by the 1 min vortex-mixing. The samples were centrifuged at 3,000 g for 5 min, and the SCFA-containing ether layers were collected and pooled for GC-MS analysis using a GCMS-QP2010 Ultra (Shimadzu). The VF-WAXms (30 m × 0.25 mm internal diameter × 1 µm; Agilent technologies) was used for chromatographic separation. Indirect calorimetry. The oxygen consumption (VO 2 ) and RER were determined with a CO 2 /O 2 metabolic measuring system (Model MK-5000RQ6/04AD, Muromachi Kikai Co.) at 24 °C as previously described (1) . VO 2 was expressed as the volume of O 2 consumed per kilogram of lean body mass weight per minute. The energy expenditure was calculated as the product of the calorific value of oxygen (3.815+1.232 × RER) and VO 2 .
RNA isolation and real-time quantitative RT-PCR. Total RNA was extracted using the RNeasy
Mini Kit (Qiagen) and RNAiso Plus (TAKARA). Complementary DNA was transcribed using RNA as templates with Moloney murine leukaemia virus reverse transcriptase (Invitrogen). Quantitative reverse transcriptase PCR (qRT-PCR) analysis was performed with SYBR Premix Ex Taq II (TAKARA) using the StepOne TM real time PCR system (Applied Biosystems). Primer sequences were shown in SI Appendix, Table. S2.
Adipocyte culture. Murine embryonic fibroblasts (MEFs) was cultured at 37 °C in α-MEM (alpha Modified Eagle Minimum Essential Medium, Invitrogen) containing 1% penicillin-streptomycin solution (Gibco) with 10% FBS. Two days after confluence, the medium was replaced with α-MEM containing 10% FBS and inducers [0.25 µM dexamethasone (Wako), 10 µg/ml insulin (Sigma), and 0.5 mM 3-isobutyl-1-methylxanthine] as well as pioglitazone (10 µM, Sigma) for 2 days. The medium was then changed to DMEM supplemented with 10% FBS, 10 µg/ml insulin and 10 µM pioglitazone, and then incubated for 2 days. After 5 days, the differentiated adipocytes were used for experiments (1) .
Gut microbiota composition in cecum.
Cecal DNA was extracted from frozen samples using the Standard curves for quantification consisted in ten-fold serial dilutions in the range of 10 8 to 10 0 copies of target 16S rRNA genes. Bacterial primer sequences are as follows; Universal, 5'-CRAACAGGATTAGAACCCT-3' (forward) and 5'-GGTAAGGTTCCTCGCGTAT-3' (reverse) (1) . Partial 16S rRNA gene sequences were amplified targeting the hypervariable regions v4 using primers 515F (5'-TCGTCGGCAGCGTCAGATGTGTATAAGAGACAGGTGYCAGCMGCCGCGGTAA-3') and 806R (5'-GTCTCGTGGGCTCGGAGATGTGTATAAGAGACAGGGACTACHVGGGTWTCTAAT-3') (7) .
Amplicons generated from each sample were subsequently purified using AMPure XP (Beckman Coulter Table S1 . Composition of diets. Table S2 . Primer sequences.
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